Reaction
of Aromatic p-Substituted Bisphosphoranes with Bisaldehydesu HARUO SAIKACHI and HIROSHI MUTO Faculty of Pharmaceutical Sciences, Kyushu University2) (Received October 22, 1970) The Wittig reaction of aromatic p-substituted bisphosphoranes with bisaldehydes was carried out in dimethylformamide to give four kinds of poly-p-xylylidene series, as the oligopolymers in good yield.
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cis-trans isomerization of the Wittig reaction is usually detectable. Because of that in general cis bonds in such molecules are not preferable to form linear molecular skeleton, the olefinic precursors involving some cis bonds tend to form some olefinic ring compounds according as conditions of the reaction (Fig.1a) . Originally nonlinear monomers, even if in trans olefination, may have in any case possibility to lead to comparatively large olefinic ring compounds with increasing of polymerization degree (Fig.1c) . Consequently in order to keep away from such olefinic cyclization as much as possible, a pair of p-bisphosphoranes with p-biscarbonyl components was especially used as reactant for this work. In practice the Wittig reaction of phosphonium salts with carbonyl components was carried out in dimethyformamide with lithium ethoxide as ylid forming reagent. For example fi-xylyiene-bis(triphenylphosphonium chloride)(Ia)6) and 2,5-dimethoxyp-xylylene-bis(triphenylphosphonium chloride) (Ib) as ylid component, and further terephthalaldehyde (VIIIa), 2-nitroterephthalaldehyde (VIII13)7) and 9,10-anthracenedicarboxaldehyde (XVII)8)as bicarbonyl component were used, respectively. Generally, the olefinic ohigopolymers obtained were mostly the cis and trans isomeric mixtures. Therefore it was too difficult to isolate the each desired pure geometrical isomer only from the each corresponding reaction mixture due to less solubility in the usual organic solvents and more complicated formation of cis, trans isomers in the reaction system. Bisphosphonium salt (Ib) was prepared by the reaction of triphenylphosphine with 2,5-bis(chloromethyl)hydroquinone dimethylethero in dimethylformamide prepared from hydroquinone dimethylether by chloromethylation (Chart1).
Bisphosphonium salt (Ib) and six aldehydes were respectively submitted to the Wittig reaction for the purpose of examining reactivity to the each aldehyde group (Chart1). The operation resulted in the formation of the corresponding distyrylbenzene derivatives (II-VI) and 1,4-bis[2-(2-furyl)viny1]-2,5-dimethoxybenzene (VII) in good yield, respectively (Table I ). These data implied that the bisphosphonium salt (Ib) is very active to the Wittig reaction. In order to purify the crude olefinic products obtained, silicagel column chromatography or fractional recrystallization was undertaken with appropriate solvents, however, except compound (IV), we could not isolate by any means each anticipated cis, trans stereoisomer in pure state, because the stereoisomeric mixtures having one or two cis bonds in those molecules are very changeable in the process of purification. Therefore, other compounds (II, III, V, VI, and VII) were perspectively recrystallized from some favorable solvents (benzene, cyclohexane and xylene) in the presence of catalytic amount of iodineo (TableI).
However, the compound (IV) was suc-6) T.W. Campbell and R.N. McDonald, J. Org. Chem., 24, 1246 (1959) . 7) P. Ruggli and E. Preiswerk, Hely. Chim. Acta, 22, 484 (1939 New York, 1958, pp. 34, 45-49. trans configuration even in the course of recrystallization from the appropriate solvents (benzene or xylene) containing catalytic amount of iodine. Additionally, on the basis of each result of nuclear magnetic resonance (NMR) spectral observation (in dimethylsulfoxide-d6) of the compounds (II, III, IVa, V, VI and VII), a possibility of asymmetrical cis, trans configuration was negative because of singlet signal attributable to methoxy proton (TableI). Especially, the results of NMR spectra of the compounds (II, VI and VII) exhibit twodoublets attributable to olefinic proton and also coupling constant, 16.5 cpsn) of trans-1,2-disubstituted olefin (TableI). Accordingly the above facts support that the compounds (II, VI and VII) are in trans, trans configuration.
The others (III, IVa, IVb, and V) each seem to be in singlet or doublet and absent of corresponding coupling constant, ca. 16.5 cps, respectively. In comparing with the NMR spectra (in dimethylsulfoxide-d6) between IVa and IVb, the absorption band attributable to olefinic proton of the latter at the lower magnetic field than that of IVa supports that the configuration of (IVa) must be cis,cis and (IVb) trans, trans,121 and besides the trans,trans configuration of both compounds of III and V was confirmed in comparing with the NMR spectral data of the other compounds (II, IVb, VI and VII) (TableI). a) R. N. McDonald and J. W. Campbell, J. Am. Chem. Soc., 82, 4669 (1960) Chart 2 Getting in the main subject, we carried the Wittig reaction of bisaldehyde (VIIIa) with bisphosphonium salt (Ia) in ethanol to obtain poly-p-xylylidene (XIIIb: n=5) in almost quantitative yield and a trace of yellowish crystalline powder (Chart2).
The powdery substance seemed to be a mixture of some cyclic olefins and lower molecular weight linear oligopolymers (n<5) on the basis of a molecular ion peak analysis13) in the mass spectra.
McDonald has announced the synthesis of poly-p-xylylidene (XIIIa: n=4.5) from bis- TABLEII.
Poly-p-xylylidene Series
Furthermore we could isolate some different compounds (X, XIa, XIb, and XII) (Table  III) from the each reaction mixture (see the experimental). These compounds did not exhibit the IR spectral absorptions (in KBr) to both carboxaldehyde and triphenylphosphonium group.14) Hence these compounds can be clearly deduced to be cyclic olefin type from the 14) J.C. Sheldon and S.Y. Tyree, J. Am. Chem. Soc., 80, 2117 Soc., 80, (1958 . Vol.19 (1971) data of elementary analysis and mass spectra listed in Table  III .
As can be seen from the 15) a) All melting points were not corrected; b) The spectrometers used in this work were as follows, IR spectrum: Nihonbunko Model-DS301 infrared spectrophotometer, NMR spectrum: Nihondenshi Model-C-60H NMR Spectrometer (60MHz, TMS as the internal reference), mass spectrum: Nihondenshi Model-JMS-01SG Mass Spectrometer (75eV, as an ionization potential). Table  V. 
